Individual differences in the effects of cannabinoids on motor activity, dopaminergic activity and DARPP-32 phosphorylation in distinct regions of the brain.
This study explored the behavioural, neurochemical and molecular effects of Delta9-tetrahydrocannabinol (Delta9-THC) and WIN55,212-2, in two rat phenotypes, distinguished on the basis of their vertical activity upon exposure to a novel environment, as high responders (HR) and low responders (LR). Motor effects were assessed under habituated vs. non-habituated conditions. Dopaminergic activity and DARPP-32 phosphorylation were measured in the dorsal striatum, nucleus accumbens, prefrontal cortex and amygdala. These cannabinoids influenced motor activity in a biphasic manner, i.e. low doses stimulated, whereas high doses suppressed motor activity. Dopamine (DA) biosynthesis was increased in most brain regions studied following Delta9-THC administration mainly in HR rats, and low-dose WIN55,212-2 increased DA biosynthesis in HR rats only. Both high and low doses of Delta9-THC increased DARPP-32 phosphorylation in most brain regions studied in both phenotypes, an effect that was also observed following high-dose WIN55,212-2 administration only in the striatum. The present results provide further support for a key role of cannabinoids in the regulation of motoric responses and elements of dopaminergic neurotransmission and reveal their complex differential effects in distinct rat phenotypes, as seen with other drugs of abuse.